Implications and ContributionThis study provides novel evidence about the links between empowerment and sexual and reproductive health (SRH) skills in early adolescence by documenting experiences of SRH communication and their associations with agency and developmental factors.

In recent years, investment in the sexual and reproductive health (SRH) \[[@bib1]\] of adolescents and the empowerment of women and girls \[[@bib2]\] have emerged as critical steps on the global health and development agendas. Each has been highlighted as a means toward addressing immediate health needs and promoting SRH across the life course. While adolescent SRH programs have largely focused on improving adolescents\' knowledge and enhancing the availability and quality of services provided to them, there is a growing focus on the ability of girls to make informed decisions about their reproductive health based on their environments \[[@bib3]\].

SRH communication is a skill essential to young adolescents\' accumulation of knowledge and arrival at partnered sex prepared, aware of risk and both HIV and pregnancy prevention, and able to negotiate their needs, boundaries, and desires. Existing research has linked young people\'s formal (within school or healthcare settings) and interpersonal (with parents or caregivers, friends, and sexual partners) SRH communication to positive behaviors and outcomes, including service utilization \[[@bib4]\], condom and contraceptive awareness \[[@bib5]\], and use \[[@bib6]\].

One aspect that has not been extensively explored is the degree to which SRH communication relies on young adolescents\' empowerment. A body of work has examined relationships between empowerment levels and SRH outcomes among adult women and adolescent girls aged 15 and older. However, few of these studies conceptualize empowerment as a multidimensional construct that lies at the interplay between attributes and external resources that interacts to inform the extent to which individuals are able to achieve their SRH goals. Instead, the vast majority have relied on proxy indicators of agency, ranging from household decision-making to political participation to sexual self-efficacy \[[@bib7]\]. A recent review of the literature on family planning and women\'s empowerment found that only 3% of identified articles employed a multidimensional measure to assess empowerment, which may better reflect the complex nature of the construct than any single indicator or dimension \[[@bib8]\].

To our knowledge, extant literature examining associations of empowerment-related factors with SRH among adolescents is scarce. Existing analyses on this topic primarily employ measures of perceived behavioral control, reflecting adolescents\' anticipated self-efficacy to achieve SRH outcomes like communication \[[@bib9],[@bib10]\]. For example, Schouten et al. operationalized perceived behavioral control as adolescents\' ease of and opportunity to discuss SRH, demonstrating associations between perceived behavioral control and frequency of SRH communication with parents \[[@bib11]\]. Meanwhile, Thoma et al. found links between perceived behavioral control (defined as confidence in, lack of difficulty with, and autonomy in decision-making about condom use) and discussions about condoms with mothers among young men who have sex with men \[[@bib12]\]. While this existing research has begun to explore the connections between SRH communication and SRH self-efficacy outcomes among adolescents, it does not consider how agency expressed in other dimensions of daily life may inform SRH. Furthermore, this research largely overlooks the early adolescent period, a critical window for SRH skill-building before the age of first sex for many young people. In addition, while recognition of the role that boys and men play in shaping women\'s and girls\' agency is rising \[[@bib13]\], empowerment research continues to focus nearly exclusively on girls and women. Understanding these linkages between agency and reproductive health among both young adolescent boys and girls will help to expand understanding about gendered divisions of power and their relationships to SRH, and about these important links among adolescent boys themselves.

One of the factors limiting studies of how young people are empowered to voice their needs and to make decisions surrounding SRH is the lack of a cross-cultural indicator assessing agency at this developmental stage. To address this gap and empirically assess the contribution of agency in healthy transitions from early to older adolescence, the Global Early Adolescent Study (GEAS) has developed a multidimensional measure of agency including dimensions of mobility, voice, and decision-making power that are salient to young people\'s lives across diverse cultural settings. The psychometric properties of the instrument that have been tested among nearly 2,000 adolescents in 15 cities are presented elsewhere \[[@bib14]\]. Building on this research, we seek to understand how these dimensions of agency in early adolescence relate to SRH communication.

Recognizing that the exercise of agency is shaped by relational, community, and other environmental factors, indicators are often understood in conjunction with the socioecological environment \[[@bib15]\]. Indeed, the GEAS scales of agency are considered within the context of opportunity structures to construct actualized empowerment. While the social factors contributing to adolescents\' SRH communication \[[@bib16],[@bib17]\] and outcomes \[[@bib18]\]---such as age, puberty, family structure, parental relationships, and perceptions of the community---have been explored extensively in the literature, this study examines how a combination of these social factors interact with dimensions of agency to inform SRH outcomes.

To address these gaps in knowledge, this analysis employs data from the GEAS, a global study on norms about gender and their relationship to health and well-being beginning in early adolescence. Using baseline data collected in three sites, the objectives of the present study are to (1) describe patterns of SRH communication across sites and by sex, (2) examine associations between adolescents\' socioecological environments and SRH communication, and (3) assess whether agency in the form of either voice or decision-making power relates to young people\'s history of communication about SRH, adjusting for the social environment, and whether this association is consistent by sex and across contexts.

Methodology {#sec1}
===========

Study context {#sec1.1}
-------------

This comparative study employs data from three urban low-resource settings in Kinshasa, Democratic Republic of the Congo (DRC); Cuenca, Ecuador; and Shanghai, China. The contexts of these study sites vary considerably. In Kinshasa, a city of over 11 million where adolescents comprise a quarter of the population, young people often grow up in challenging environments \[[@bib19],[@bib20]\]. Nearly half of Kinshasa\'s population subsists on less than a dollar a day \[[@bib21]\], and 7% of adolescents have dropped out of school at lower secondary school \[[@bib22]\]. The city of Cuenca has approximately 600,000 inhabitants; about 2% of the population meets the criteria for income poverty \[[@bib23]\], and 40% of its population are under age 20 \[[@bib23]\]. Five percent of adolescents in the southern region of Ecuador, where Cuenca lies, are estimated to be out of school at lower secondary school \[[@bib22]\]. In contrast, Shanghai is a megacity of over 24 million, with a small share of its population receiving governmental financial support \[[@bib24]\]. Twelve percent of Shanghai\'s population is under the age of 17, and rates of school dropout are under 1% \[[@bib25]\].

Sampling {#sec1.2}
--------

Adolescents aged 10--14 were surveyed in disadvantaged urban areas of three cities (Kinshasa, DRC; Cuenca, Ecuador; and Shanghai, China), as part of the GEAS between June 2017 and March 2018. In Kinshasa, both in-school and out-of-school adolescents were included in the original study due to interest among stakeholders in studying these issues among out-of-school adolescents. Probability and multistaged sampling used to select in-school and out-of-school participants, respectively. Participants in Cuenca were recruited using probability sampling from schools, stratified by age and sex. In Shanghai, all eligible students in grades 6--8 were recruited from three purposively selected public schools.

After obtaining parental consent and adolescent assent, adolescents completed the ninety-minute survey using tablets, by face-to-face interview (Kinshasa, due to low literacy) or computer-assisted self-interview (Cuenca and Shanghai). Research protocols were approved by each site\'s institutional ethical review committee and approved or deemed exempt for secondary data analysis by the Johns Hopkins School of Public Health institutional review board.

The initial samples included 2,842 adolescents in Kinshasa, 704 in Cuenca, and 1,760 in Shanghai. In Kinshasa, we considered only adolescents in the control arm of a broader quasi-experimental study for inclusion (n = 1,381 cases), to keep consistency with the other sites and to avoid any introduction of bias due to self-selection into the intervention. We then excluded individuals missing all three SRH communication outcomes (n = 6 in Kinshasa, n = 2 in Cuenca, n = 152 in Shanghai) or missing more than 30% of items used to construct the agency subscales (n = 8 in Kinshasa, n = 5 in Cuenca, n = 184 in Shanghai). Applying these exclusion criteria, 1.0% of cases were dropped in Kinshasa, 1.0% in Cuenca, and 19.1% in Shanghai. Given the large share of cases excluded in Shanghai, we assessed and noted differences between the included and excluded subsamples by age, sex distribution, educational attainment, caregiver monitoring, and perceived neighborhood safety ([Appendix Table 1](#appsec1){ref-type="sec"}). After exclusion, our analytical samples were comprised of 1,367 adolescents in Kinshasa, 697 in Cuenca, and 1,424 in Shanghai.

Measures {#sec1.3}
--------

Two of the three GEAS cross-cultural domains of agency were considered for this analysis: voice (seven items measuring the extent to which young people can express their opinions and be heard) and decision-making (four items measuring adolescents\' ability to make choices autonomously in their daily lives). The items, response options, and internal reliability for each scale are presented in [Appendix Table 2](#appsec1){ref-type="sec"}. Each of the scales ranged from 1 to 4, with a higher score indicating greater agency. Due to skewed distributions of agency mean scores and an effort to keep consistency in analytical strategies across sites, we dichotomized the continuous mean scores at their medians within each site to identify adolescents with "high" or "low" voice and decision-making power in logistic regressions.

Covariates were self-reported at various levels of the ecological environment. Individual sociodemographic factors included adolescents\' age, binary indicators of sex, pubertal onset (prepubertal vs. pubertal), and educational attainment (behind in school or out of school vs. at or above expected grade level for age). Family characteristics included binary variables for parental structure (living with both parents vs. with one parent or other relatives) as well as caregiver closeness, monitoring, and migration. Peer and neighborhood-level covariates included a binary variable indicating time typically spent with close friends (no close friends or no time spent with friends weekly vs. saw friends once a week or more), as well as binary indicators reflecting social cohesion (based on an aggregate measure of four items measuring trust and solidarity among neighbors), and whether or not participants feel safe in their neighborhoods.

Three individual items were used to assess whether adolescents had ever discussed three sexual and reproductive health topics with anyone: sexual relationships, pregnancy and how it occurs, or contraception.

Data analysis {#sec1.4}
-------------

We first conducted exploratory analysis to evaluate patterns of missingness across all items comprising the two agency subscales and excluded observations that met the exclusion criteria (outlined in the [Methods](#sec1){ref-type="sec"} section). For the remaining samples, we used k-nearest neighbor (kNN) imputation to impute missing agency responses (with k-values of 31, 25, and 37 in Kinshasa, Cuenca, and Shanghai, respectively) followed by imputation to account for missing data on covariates (kNN with k-values of 36, 22, and 31 in Kinshasa, Cuenca, and Shanghai, respectively) \[[@bib26]\].

SRH communication patterns were examined overall by site and by sex, while agency and ecological factors were described by site, sex, and SRH communication outcomes using chi-squared, Fisher exact, and Student *t*-tests. We examined bivariate associations between ecological factors (individual, family, peer, and neighborhood levels) and the three SRH communication outcomes as well as those between agency (voice and decision-making) and SRH communication. Multivariable logistic regressions assessed the independent effect of each ecological factor on SRH communication and subsequently evaluated the effect of agency levels on SRH communication, adjusting for all ecological covariates. Collinearity among covariates was assessed by the variance inflation factor value and no multicollinearity was noted. All analyses were stratified by site to assess similarities and differences in these associations by context. Interactions between agency and sex were also tested in the latter multivariable models in order to assess sex differences in the relationships between agency and SRH communication. kNN imputation was conducted using RStudio (RStudio, Inc., Boston, MA); all other analyses were conducted using Stata/SE 15.1 (StataCorp LLC, College Station, TX).

Results {#sec2}
=======

[Table 1](#tbl1){ref-type="table"} summarizes sample characteristics. On average, adolescents were older in Shanghai than in the other two sites. Parental structure differed between contexts; just over half of adolescents in Kinshasa and over three quarters of those in Shanghai were living with both parents at the time of the survey. Caregiver migration was less common in Cuenca (22.1% compared to about half in the other two sites). Neighborhood perceptions were most positive in Shanghai (56.9% reported high social cohesion and 96.8% felt safe in their neighborhood).

SRH communication patterns varied by site and sex ([Figure 1](#fig1){ref-type="fig"}). Adolescents in Cuenca were the most likely to have talked to anyone about sexual relationships (43.8%), pregnancy (58.3%), or contraception (39.1%), while only 1 in 10 had ever discussed each topic in Kinshasa. In Kinshasa, girls were more likely than boys to have discussed both pregnancy (12.1% vs. 7.9%, *p* = .009) and contraception (10.4% vs. 7.2%, *p* = .042). In Cuenca, more girls than boys had discussed sexual relationships (47.8% vs. 39.9%, *p* = .036) and pregnancy (63.5% vs. 53.3%, *p* = .006). No differences by sex were detected in Shanghai.Figure 1Sexual and reproductive health communication by site and sex.

Levels of agency also differed by sex and site ([Figure 2](#fig2){ref-type="fig"}). Mean scores for voice and decision-making were lowest in Kinshasa (2.4 for voice and 2.7 for decision-making). Scores for voice were higher for boys than girls in Kinshasa (2.5 vs. 2.4, *p* \< .001) and comparable by sex in the other two sites. Decision-making mean scores were higher for girls than boys in Shanghai (3.5 vs. 3.4, *p* = .003), while no sex differences were observed in Kinshasa and Cuenca.Figure 2Mean scores of voice and decision agency scales by site and sex.

Distributions of ecological factors by the three SRH communication outcomes are outlined in [Appendix Table 3](#appsec1){ref-type="sec"}. We next examined the results of bivariate logistic regression analysis for the individual, family, peer, and community factors predictive of SRH communication. In each of the three sites, older age and pubertal onset were associated with increased odds of communication about all three SRH topics. These results were confirmed in multivariable analysis, with the odds of SRH communication increasing between 17% and 74% across topics and sites with older age and ranging between 2.2- and 3.7-fold across topics in Cuenca and Kinshasa among adolescents with pubertal onset ([Table 2](#tbl2){ref-type="table"}).Table 1Sample descriptionKinshasa (N = 1,367)Cuenca (N = 697)Shanghai (N = 1,424)Mean ± standard deviationIndividual Age12.0 ± 1.411.9 ± 1.412.5 ± 1.0col % Girl50.2%49.9%50.4% At age expected school grade or higher57.9%99.7%83.4% Pubertal onset51.5%77.8%88.3%Family Living with both parents56.9%66.4%83.7% Close to caregiver63.1%76.9%56.4% High caregiver monitoring40.7%75.6%84.1% Caregiver migrated41.9%22.5%55.1%Peer See friends at least once a week93.9%60.8%59.7%Neighborhood High neighborhood cohesion26.0%40.7%56.9% Feels safe in neighborhood79.4%82.2%96.8%Table 2Crude and adjusted odds ratios of sexual and reproductive health communication, by siteKinshasaSexual relationshipsPregnancyContraceptionOR95% CIaOR95% CIOR95% CIaOR95% CIOR95% CIaOR95% CIAge**1.9\*\*\*1.6--2.21.6\*\*\*1.4--1.91.8\*\*\*1.6--2.11.5\*\*\*1.3--1.81.7\*\*\*1.5--2.01.6\*\*\*1.3--1.9**Sex BoyRefRefRefRefRefRef Girl.7.5--1.1**.5\*\*.4--.81.6\*\*1.1--2.3**1.1.7--1.7**1.5\*1.0--2.2**1.2.7--1.8Education Behind in or out of schoolRefRefRefRefRefRef Age expected grade or higher.9.6--1.31.2.8--1.81.1.8--1.61.51.0--2.2**1.8\*\*1.2--2.82.2\*\*1.4--3.4**Puberty PrepubertalRefRefRefRefRefRef Pubertal**3.9\*\*\*2.5--6.13.2\*\*\*1.9--5.46.3\*\*\*3.9--10.33.7\*\*\*2.1--6.44.1\*\*\*2.5--6.52.2\*\*1.3--3.9**Parental structure No parents or one parent onlyRefRefRefRefRefRef Both parents.8.5--1.1.8.6--1.2**.7\*.5--.9.6\*.4--.9**1.0.7--1.4.9.6--1.4Closeness with caregiver No/no caregiverRefRefRefRefRefRef Yes.8.6--1.21.2.8--1.7**.5\*\*\*.4--.7.7\*.5--1.0**.8.5--1.2.9.6--1.4Neighborhood safety Does not feel safe in neighborhoodRefRefRefRefRefRef Feel safe in neighborhood**.7\*.4--1.0.6\*.4--.9**1.0.6--1.5.9.6--1.41.0.6--1.6.8.5--1.4CuencaSexual relationshipsPregnancyContraceptionOR95% CIaOR95% CIOR95% CIaOR95% CIOR95% CIaOR95% CIAge**1.5\*\*\*1.4--1.71.5\*\*\*1.3--1.71.6\*\*\*1.4--1.81.5\*\*\*1.3--1.71.8\*\*\*1.6--2.11.7\*\*\*1.5--2.0**Sex BoyRefRefRefRefRefRef Girl**1.4\*1.0--1.9**1.2.9--1.7**1.5\*\*1.1--2.1**1.3.9--1.91.1.8--1.61.1.8--1.6Puberty PrepubertalRefRefRefRefRefRef Pubertal**4.1\*\*\*2.7--6.32.5\*\*\*1.6--4.14.4\*\*\*3.0--6.42.7\*\*\*1.7--4.23.7\*\*\*2.4--5.82.2\*\*1.3--3.6**Caregiver migration No/no caregiverRefRefRefRefRefRef Caregiver migrated**.6\*.4--.9.6\*\*.4--.9.7\*.5--1.0**.7.5--1.0**.7\*\*.5--1.0.6\*.4--1.0**Closeness with caregiver No/no caregiverRefRefRefRefRefRef Yes1.3.9--1.8**1.7\*1.1--2.5**1.0.7--1.51.3.9--2.0.9.6--1.31.2.8--1.8Caregiver monitoring Low/no caregiverRefRefRefRefRefRef High**1.7\*\*1.2--2.5**1.4.9--2.1**1.5\*1.1--2.1**1.2.8--1.71.0.7--1.5.8.5--1.2ShanghaiSexual relationshipsPregnancyContraceptionOR95% CIaOR95% CIOR95% CIaOR95% CIOR95% CIaOR95% CIAge**1.2\*\*1.1--1.41.2\*1.0--1.31.3\*\*\*1.1--1.51.3\*\*\*1.1--1.41.3\*\*\*1.1--1.51.2\*\*1.1--**1**.4**Education Behind in or out of schoolRefRefRefRefRefRef Age expected grade or higher1.2.9--1.71.2.9--1.7**1.4\*1.0**--**1.91.3\*1.0**--**1.8**1.2.9--1.71.2.8--1.7Puberty PrepubertalRefRefRefRefRefRef Pubertal**1.5\*1.0**--**2.3**1.4.9--2.1**1.5\*1.0**--**2.1**1.1.8--1.7**1.6\*1.0**--**2.4**1.3.9--2.1Closeness with caregiver No/no caregiverRefRefRefRefRefRef Yes**.5\*\*\*.4**--**.7.6\*\*\*.5**--**.8.7\*\*.6**--**.9.8\*.6**--**1.0.6\*\*\*.5**--**.8.7\*\*.5**--**.9**Caregiver monitoring Low/no caregiverRefRefRefRefRefRef High**.7\*.5**--**.9**.9.6--1.21.0.7--1.31.1.8--1.6.8.6--1.1.9.7--1.3Time spent per week with close friends No close friends or no timeRefRefRefRefRefRef See friends at least once a week**1.3\*1.0**--**1.71.3\*1.0**--**1.71.3\*\*1.1**--**1.71.3\*1.0**--**1.71.5\*\*1.1**--**1.91.4\*\*1.1**--**1.9**Neighborhood cohesion Low neighborhood cohesionRefRefRefRefRefRef High neighborhood cohesion**.7\*\*.5**--**.9.7\*\*.6**--**.9.8\*.6**--**1.0**.8.6--1.0.8.6--1.0.8.7--1.1Neighborhood safety Does not feel safe in neighborhoodRefRefRefRefRefRef Feel safe in neighborhood**.5\*.3**--**.9**.6.3--1.1**.4\*\*.2**--**.8.5\*.3**--**.9.3\*\*\*.2**--**.6.4\*\*.2**--**.7**[^1][^2][^3][^4][^5][^6]

Additional factors related to SRH communication were heterogeneous across sites in bivariate and multivariable analyses ([Table 2](#tbl2){ref-type="table"}). In Kinshasa, adolescents with higher education performance were more likely to have communicated about pregnancy and about contraception before and after adjustment. Adolescents living with both parents and those who reported feeling close to their parents were less likely to report communication about pregnancy. Perceived neighborhood insecurity was linked to lower likelihood of having discussed sexual relationships. Meanwhile, adolescents whose parents were born in Cuenca were more likely to discuss all SRH topics. In Shanghai, low parental closeness was related to communication about the three SRH topics, while time spent with friends was linked to higher odds of having discussed all three topics. Those in Shanghai who reported low cohesion among their community were more likely to have discussed sexual relationships, and participants who felt threatened in their neighborhood were also more likely to report they had discussed SRH.

Bivariate logistic regressions assessing odds of SRH communication by levels of voice and decision-making revealed links between both voice and decision-making and SRH communication in Kinshasa and Cuenca ([Figure 3](#fig3){ref-type="fig"} and [Appendix Table 4](#appsec1){ref-type="sec"}). After adjustment for socioecological factors at the individual, family, peer, and neighborhood levels, more voice was related to higher odds of communication about all three SRH topics in both Kinshasa and Cuenca with adjusted odds ratios ranging from 1.6 to 2.2. No significant relationship between voice and SRH communication was observed in Shanghai after adjustment. Significance tests of interaction terms revealed possible differential effects of voice on communication about pregnancy by sex in Kinshasa (*p* = .017), with a significantly stronger association among girls than boys (adjusted relative odds ratio \[aOR\] for girls vs. boys, 2.1; 95% confidence interval \[CI\], 1.2--3.7). Fewer associations were observed between decision-making capacity and SRH communication. Adolescents with high decision-making scores were more likely to have talked about pregnancy (aOR, 1.5; 95% CI, 1.0--2.1) and contraception (aOR, 1.6; 95% CI, 1.1--2.3) in Cuenca. No significant differences in the associations of SRH communication and decision-making were detected by sex.Figure 3Crude and adjusted odds ratios of SRH communication by agency level.

Discussion {#sec3}
==========

This analysis found SRH communication among young adolescents was relatively uncommon, associated with developmental factors across sites, and linked in two contexts to adolescents\' ability to voice their needs and opinions. Decision-making was related to history of pregnancy and contraception discussions among adolescents in Cuenca. Particularly low levels of SRH communication were observed in Kinshasa, within the context of high fertility \[[@bib27]\] and a low modern contraceptive prevalence rate \[[@bib20]\] among adolescents in the DRC. Prior research has demonstrated substantial social barriers to these conversations in household and school settings in the DRC \[[@bib28]\]. Across sites, pregnancy was the most commonly discussed SRH topic, followed by sexual relationships and contraception. These patterns echo evidence from prior investigations into parent-child SRH communication, which found that these conversations tend to focus on pregnancy risk and abstinence, and less frequently address contraception \[[@bib29]\].

In Kinshasa and Cuenca, more girls than boys had discussed most SRH topics, a finding that reflects the social and biological consequences of sexual activity that disproportionately impact girls \[[@bib30],[@bib31]\], which may prompt more SRH conversations with girls. Other studies have highlighted parents\' prioritization of SRH discussions with their daughters as a result of a sexual double standard, views that boys\' sexual activity is inevitable, and greater fear for their daughters\' safety in sexual encounters \[[@bib32],[@bib33]\]. Such sex differences in these discussions may be particularly pronounced in highly patriarchal societies.

Our analysis also examined the role of the socioecological environment in shaping SRH communication, in recognition its actualization can be promoted or constrained by one\'s context. Congruent with prior research, increased age \[[@bib34]\] and puberty \[[@bib35]\] were strongly associated with SRH communication. Older age increased participants\' likelihood of having discussed each of the SRH topics across contexts, as these topics grow more relevant to adolescents\' emerging sexual lives. Independently, our study found that puberty was the characteristic most strongly linked to SRH communication in Cuenca and Kinshasa. At the same time that young adolescents may be more curious about sex at the onset of puberty than they were in the prior period \[[@bib17],[@bib35]\], they may also be engaged in discussions about sexual and reproductive health topics by their parents, who worry about the health and social consequences of sexual activity as they mature \[[@bib36]\].

This study found additional patterns of individual, family, peer, and neighborhood factors linked with SRH communication that were heterogeneous across sites. Factors predominantly on the individual level in Kinshasa, family level in Cuenca, and family, peer, and neighborhood levels in Shanghai were influential upon SRH communication. These findings indicate the varied cultural, social, and structural factors that impact SRH communication in each setting and indicate differential implications for interventions to create an enabling environment.

These varying results across sites also underscore the varied contexts in which such discussions can take place, within family or school settings, or in the neighborhood with peers. Our findings additionally call attention to the agents who may transmit SRH information of varied quality to adolescents, information that ranges in accuracy and in its framing of sexuality and reproductive health. Additional research is needed to more extensively explore the nature of SRH communication interactions in early adolescence and how this communication contributes to SRH knowledge.

Beyond the role of ecological factors in shaping SRH communication, a key finding to emerge from our study is the relationship between SRH communication and both increased decision-making power in Cuenca and greater voice in Kinshasa and Cuenca, after adjustment for the socioecological environment. Our findings, if corroborated by additional research, suggest a role for agency-promoting interventions in setting positive SRH trajectories for both boys and girls in the adolescent period. While promoting empowerment is a long-term and complex process, in the short-term, interventions such as comprehensive sexuality education should pay special attention to adolescents who are less able to voice their opinions or influence decision-making to ensure they receive important SRH information even if they are less likely than others to initiate such a conversation. On the other hand, the associations found here may indicate that discussion of SRH may play a role in promoting adolescents\' perception of their own power by building foundational negotiation skills and knowledge. Regardless of the direction of this relationship, our study builds upon a small body of prior findings that link SRH-specific agency indicators to SRH outcomes during the adolescent period \[[@bib11],[@bib37]\].

This study found considerable variation in agency, experiences of SRH communication, and the relationships between the two across three very distinctive urban contexts. While we found links between all SRH communication and voice in Kinshasa and Cuenca, decision-making was only associated with communication about pregnancy and contraception in Cuenca. In addition, no relationships between these factors were found in Shanghai. Differences in these findings across the three sites could be attributed to context-specific factors such as the influence of religiosity in Cuenca and Kinshasa, the existence of Machismo culture in Latin America, and the impact of the One-Child Policy on girls\' empowerment in Shanghai \[[@bib38],[@bib39]\]. These elements shape gender roles, expressions of empowerment among adolescent boys and girls, norms about SRH communication, and ultimately these findings. Within more conservative social contexts, adolescents may need greater agency to overcome social barriers to the conversations about SRH that young people in other settings can more easily navigate.

The present analysis is also novel in its inclusion of boys and comparison of the examined relationships by sex. While the field has focused on girls\' preparedness for sexual activity, the present results challenge the assumption that boys arrive at sexual activity both more empowered and more prepared than girls, as levels of SRH communication were largely comparable by sex in these three settings. While we found that voice was more strongly associated with communication about pregnancy for girls than boys in Kinshasa, notably no other associations between SRH communication and agency differed significantly by sex. Our results also contribute novel evidence by employing a validated measure of overall agency among young adolescents to evaluate such associations, suggesting that a broader concept of agency may relate to SRH skills.

Several limitations of this study should be noted. First, findings are not generalizable beyond our study areas. Second, our measure of SRH communication only described whether or not adolescents reported having discussed each SRH topic. These measures lacked specificity about the people adolescents talked to, contexts in which they took place, content, temporality, frequency or quality of these discussions, which likely impact their relationship to agency, and to downstream SRH behaviors and outcomes \[[@bib40]\]. Indicators were self-reported and therefore subject to social desirability bias. Third, the large share (19%) of the Shanghai sample excluded due to missing data and observed differences between the included and excluded cases may have introduced unaccounted bias into our analyses. Fourth, the cross-sectional associations observed cannot be interpreted as causational. Therefore, a longitudinal assessment of these relationships, which may be carried out using subsequent waves of the GEAS, is necessary to better understand the directionality of observed associations in their contribution to healthy behaviors as adolescents become sexually active.

Taken together, our findings suggest that empowerment factors, including the enabling environment and dimensions of agency, are linked to communication about SRH in the early adolescent period in certain contexts. We conclude that further research, with representative samples, longitudinal data and more specific SRH communication items that allow for disaggregation between types of SRH communication, is needed to fully understand the role of empowerment in shaping SRH trajectories during early adolescence.

Supplementary Data {#appsec1}
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[^1]: Models for Kinshasa also adjusted for caregiver migration, caregiver monitoring, time spent with close friends per week, and neighborhood cohesion, none of which were significantly related to SRH communication.

[^2]: Models for Cuenca also adjusted for education attainment, parental structure, time spent with close friends per week, neighborhood cohesion, and neighborhood safety, none of which were significantly related to SRH communication.

[^3]: Models for Shanghai also adjusted for sex, parental structure, and caregiver migration, none of which were significantly related to SRH communication.

[^4]: Numbers in bold indicates statistical significance.

[^5]: OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio; Ref, reference.

[^6]: \**p* \< .05; \*\**p* \< .01; \*\*\**p* \< .001.
